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10 to 5,000) in order to minimize the probability of harm to the more
sensitive members of the general population.  A commonly used safety
factor for chronic toxicity tests is 100, which assumes a factor of 10 to
allow for variability of individual responses within the test species and
a second factor of 10 for the assumed differences in response between the
test species and humans (Lehman and Fitzhugh, 1954). Although the 100-
fold safety factor has been widely used to evaluate food additives and
other chemicals (World Health Organization, 1958, 1972), there are no
empirical data to support this specific factor.  In general, the greater
the uncertainty in the experimental data, the larger the safety factor
(National Academy of Sciences, 1977).  The ADI method is unacceptable for
estimating risk for initiators because there is a great variation among
species in susceptibility to carcinogens, and because of the serious
consequences for regulatory action if the estimates are misleading
(National Academy of Sciences, 1980a).

The more appropriate approach for estimating risk for initiators of
carcinogenesis is to estimate the response of humans to low doses based
on data derived from exposure of laboratory animals to high doses.  This
approach is comprised of two quantitative estimations: first, interpola-
tion from responses obtained at high doses to estimate the response at
low doses within the test species and, second, extrapolation of the data
from the test species to estimate the response in humans.

Several mathematical models have been proposed to interpolate from
high to low doses within the test species (Scientific Committee of the
Food Safety Council, 1978; National Academy of Sciences, 1980a).  The
greatest uncertainty in these models is whether or not the kinetic char-
acteristics of the responses at high doses are similar to those at low
doses.  This is a particularly important consideration when determining
whether there is a threshold. For example, is the risk directly propor-
tional to dosage level or is there a threshold dose below which the re-
sponse is negligible? Even though mechanistic arguments may be developed
in favor of a threshold effect (Gehring and Blau, 1977; see dose-response
curves in the report of Scientific Committee of the Food Safety Council,
1978), most mathematical models that have been used in the regulatory
process assume the nonexistence of a threshold for the general population
(National Academy of Sciences, 1980a).  At the very least, were thresh-
olds to exist for individuals, there would undoubtedly be a distribution
of threshold values for which population parameters would need to be
estimated. That is considered impractical.

Assuming thresholds to be either nonexistent or unmeasurable, the
simplest mathematical model for high dose to low dose interpolation is
the linear dose-response model, wherein the response is directly propor-
tional to the dose at low levels of exposure. Mathematical models using
dose-response curves other than linear include the log-linear, log-normal,
and log-logistic models. Models based on "target theory," which are used
for radiation-induced carcinogenesis, assume that the site of action has